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Today’s Topics

* Introductions

A Status Update on Zero Energy Buildings
* The Grid-Optimal Initiative

» Strategic Portfolio Energy Planning

* Q&A, Next Steps, Opportunities
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nbi: the virtuous cycle

Thought
Leadership

NBI is a national nonprofit working to J’
improve buildings for people and the

environment. We drive research, uncover f

solutions, and advance industry practices and Vision = Research

policies that deliver positive change in the M
built environment. “ ‘ i

Program Areas:

1. Best practices in new and existing
buildings e

2. Continuous code and policy innovation Policy

3. Zero net energy leadership and

market development
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The 2018
Getting to Zero Status Update
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What is a Zero Energy Bmldlng’?

A Zero Energy (ZE) building* is highly
energy efficiency and meets >100% of
its annual energy from renewables.

» Energy = All energy (electric, gas, steam,
liquid fuel etc.) consumed on site

» Net = One year or more of on-site
renewable energy production minus energy

use
» Verified = A year of more of documented ,
performanCe at net Zero - Marin Country Day School (Photo: Michael David Rose)

» Emerging = not yet a year or more of data
(may be on a path to ZE)

» EUl = Energy Use Intensity in kBtu/st/yr - *Also known as Net Zero Energy (NZE), or Zero
metric of energy performance. Net Energy (ZNE). Zero Energy Building (ZEB)
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We have a fantastic stor to tell about the growing
number of ZE projects - nearly doubling each year -

and maintain the most comprehensive database on
North America’s ZE emerging and verified projects.
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Proving Feasibility by Tracking Trends and Growth

Number of Zero Energy Buildings

2018

2016

© New Buildings Institute

2014

279
2012

[ ZNE Emerging ZNE Verified
Buildings and Districts Buildings and Districts

Fig 2. There are now 67 ZE Verified and 415 ZE Emerging projects documented by NBI.

Zero Energy Building Growth

500

W ZE - Verified
B ZE - Emerging

400

Building Count

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Completion Year

Fig 1. The Buildings List includes nearly 500 projects and is on a steep curve upward, having increased over 700% since 2012.

nbi 2, &%ﬂdihgsys 700% growth since 2012 with nearly 500 projects
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Spreading Success

2018 Buildings List Project Locations

X
o 2 8 ¢ G  New Hampshi
@ Y R R
! N )N
Count Growth A [e) @3
H California 214 131% - Districtof
B Notheast (NEEP) 73 100% #)
B Southeast (SEEA) 50 81% |
B Southwest (SWEEP) 41 95% PR—
¥ Northwest (NEEA) 36 84% Py e R
Midwest (MEEA) 31 36%
I South-Central (SPEER) 13 63%
Il Other 9 50%
o M Canada 15  50%
C © New Buildings Institute No ZE Buildings 0

Fig 3. ZE Projects by region and state/province. The legend shows regional growth trends in projects since our 2014 List.

 CA and OR are the top states and together represent ~ 50% of the list...but
* Both the NE and SW have seen growth of greater than 90% since 2014
e 42 states and 4 providences have documented ZE buildings
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Putting Performance into Perspective

. T Gross EUI Distribuition of ZE Projects
* ZE Verified buildings

on average use 60% - £E - Verified

less energy than

comparable existing = %

U.S. commercial 8 s corcs Medmottce ___

buildings and 46% less % 40 Title 24-2016 Average Office

than new buildings & e « * |

under one of the most g Medan 19

stringent U.S. base 0

COd e (CA T|t|e 24) . Fig 5. This chart shows the range of energy usage (gross site EUI, not including renewables) for the zero energy projects in this List. The

grey band covers the 20" to the 80" percentile in each group.
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Free Resources

e 2018 Getting to Zero Status Update
and List of Zero Energy Projects

* Recorded Webinar Available
* Downloadable Figures & Charts

https://newbuildings.org/resource/2018-getting-zero-status-update/

new buildings
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The GridOptimal™ [nitiative

A New Rating System and Metric
For Building-Grid Interactions

»
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Change is Coming

What’s Next for Buildings and the Grid?

 What is the role of buildings, renewable
energy, and storage in the utility of the

future?

* We are seeking solutions to today’s

challenges and opportunities for
market transformation.

* We are assembling top experts to
help answer these questions.

California Independent System Operator Duck Curve'

Net load - March 31
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Source: Jim Lazar, 2016
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GridOptimal: Why is it Needed?

There are currently no metrics that define

building-level grid citizenship, or rate

building-grid interaction quality

» Different players have different language to
discuss the topic

* New technology has introduced new
opportunities and challenges for building
owners and grid operators alike

* Need to catalyze harmonization of building
design with grid interaction

\\
X\ N
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<
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GridOptimal: Why is it Needed?

The GridOptimal Rating System includes
a New Quantitative Metric for Building-Grid
Interactions

* Defines a building’s “grid citizenship”

« Credit for Building Technologies & Strategies
« Passive features
« Dispatchable / Responsive features

* Improves integration of DERs onto the grid

* Ensures continued affordability, safety,
reliability, & resilience for buildings and the grid

= new buildings
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The GridOptimal Score:

Rating Building-Grid Interactions

Start with: min. 1 year of Load Profile Data

En

8,760 hrs Net Power Balance (kW Demand and kW
Production) for Rated Building & Baseline Building

d with: Simple, easy-to-understand key

number(s)

 GridOptimal Score integrates an asset and an

operational rating based on building-grid
Interactions and capabilities

Basaling Pricrity Peak Hours
|
M H“H
rincy| Peak A ]

|

3
-2
-1

O

Image: Resnet
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GridOptimal™ : Layering Grid Resources

Passive Design Elements

Active Dispatchable Elements (ADR)

Distributed Energy Resources

Addressable EV / Storage Technologies
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Stakeholders and Market Applications

Grid Perspective (Regulators, Utilities, Program Administrators):

Incentive Programs: Distributed Energy Resources & Buildings

o Upfront incentive for GridOptimal design

o Favorable rates

o “New Business” charge for connecting a building to grid upon completion

Target building upgrades for grid operation/stability

Provide predictable building load reductions to grid managers and for bidding into electricity markets
Reduced demand ramp up/down leads to greater overall generation efficiency and reliability for grid operator

Building Perspective (Customers, Developers, Designers):
« Design & Specification Process
 Real Estate & Building Asset Valuation
« Insulation against demand charge changes

Regulatory and Policy Framework:
« Aligns with ZE Building Goals and Policies
* Regulatory and Policy Frameworks (e.g. CA Title 24, New York REV)
 Model Codes & Standards (e.g. ASHRAE 189.1, IECC, etc.)

= new buildings
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Building Owners & Managers
Key Benefits
Create a new revenue stream from existing assets

Enhance access to utility incentives & programs &
Improve building valuation e

Improve Risk Management
* Insulate against demand charges (J P
* Reduce bottom-line impacts of rate structure changes S
. e &)
Meet Sustainability goals/mandates i

Ensure that building staff are engaged in energy performance

\ Ne. v/
N

nbi
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How Can GSA Participate?

« Become a Partner/Sponsor of the GridOptimal Initiative

« Join the Technical Advisory Committee
« Guide GridOptimal development and implementation
» Access to leading experts in a collaborative environment

« Participate in Webinars, Workshop(s)
* Pilot the GridOptimal Score In federal buildings

= new buildinos @ a
nblinstitute : C N\
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n IWCUUR RESEARCH CODES&POLICY TOOLS&GUIDES EVENTS NEWS BLOG ABOUTNBI DONATE Bl W m MY ACCOUNT
[ Gelsbiating. 20 YEARS |

ZERO NET ENERGY ADVANCED BUILDINGS OUTCOME-BASED PERFORMANCE  DEEP ENERGY RETROFITS

GRIDOPTIMAL INITIATIVE

Our Work

Zero Net Energy

Advanced Buildings

Outcome-Based Performance +

Newsletter

Sign up to receive updates from NBI.
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https://newbuildings.org/gridoptimal-initiative/
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Strategic Portfolio Energy Planning
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Strategic Portfolio Energy Planning

DOE project:
Municipal Portfolio Performance and Policy Opportunities

* Developing replicable process and open-source tools for public
buildings

* Partners: Maalka, EcoEdge, NEEA
e Software platform integrated with Energy Star Portfolio Manager

new buildings
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Strategic Portfolio Energy Plannlng

Engagement

* Replicable process for small to
mid size cities and other public
portfolio holders

* Long-term, strategic approach
to managing energy in public
buildings

* Leveraging existing tools,
creating new resources

Ongoing
Monitorin
9 Benchmarking

Diagnostics
Implementation

new buildings
nbl iNnstitute
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FirstView: What Is 1t?

Inputs: Outputs:
* Aligned with Portfolio Manager * Disaggregated energy by end-use
* Diagnostics
* Actionable recommendations

ﬂrstVuevﬂ
Size ;
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Portfolio-Level: Disaggregated Energy

Weather Normalized Building EUI by End-Use
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EUI Total Consumption

Elementary School 4 B Cooling Elementary School 4

Weather Normalized Building EUl by End-Use Weather Normalized Building Total Energy Usage by End-Use
Elementary School 1 | | Electric Baseload Elementary School 1 [ | Electric Baseload
Elementary School 2 ‘ - = Thermal Baseload Elementary School 2 I ® Thermal Baseload
Elementary School 3 ‘ - W Heating Elementary School 3 I W Heating

‘ - l m Cooling

|

I Elementary School 5 .

Elementary School 5
Middle School 1 ] Middle School 1 [ |
Middle School 2 - Middle School 2 |
Middle School 3 - Middle School 3 |
I High School I
Alternative High School - Alternative High School I

Technical School ‘ _ Technical School -
K-12 School L K-12 School ||

0 10 20

High School

30 40 50 60 70 80 0 9 & P P S S S S PP
i 2_ Q Q Q Q Q Q Q Q Q Q Q
Site EUI (kBtU/ft \/ear) i ') ' o Hy ,»Q\ \’:1,\ ' ,\,b“ \‘9\ N \ ,19\ " \
Site Energy Consumption (MMBtu/year)

s nNew buildings
n I IﬂStITuTe © New Buildings Institute, 2018




EUI Total Consumption
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FirstView Applications:
Portfolios

* Cities
e Past: Seattle WA, Tacoma WA, Boise ID, Emeryville & Berkeley CA, Cambridge MA
* Current: Providence RI, Eugene OR, Missoula MT, Grand Rapids, Ml

* Schools
* Examples: State of Oregon (all K-12 schools), Eastern WA School Districts

* Private/Public Collaboratives
 Example: Seattle 2030 District (offices, multifamily, retail, labs...)

* Private Building Owners
* Examples: Enterprise Community Partners, Emerald Cities (both multifamily)

new buildings
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Tools and Resources

* Implementation Guide

» Case Studies (participating cities)

* Open-Source Data QC tool

* Master Facilities Tracking Templates

* Public Buildings Strategic Energy
Management Plan Template

| Energy
Management

https://newbuildings.org/community-sem

new buildings
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GETTING TO

. Zero

NATIONAL FORUM 2018

A A
- S

- oy

& April 17-19, 2018
=8 Grand Wyndam | Pittsburgh

gettingtozeroforum.org

The premier global event dedicated to defining the future nbj ey, buldings
of low and zero energy buildings.

 Share perspectives on the growth of ZE
« Build knowledge on policies driving projects, and design and operation best practices
 Collaborate on opportunities for ZNE to transform the built environment
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David and Lucille Packard Foundation Building
Courtesy: EHDD



